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residue selected from: 




-0-R 



1 * 



-S-R 



O 

M 

or -C-S-R 



H 
O 



and 



j R 1 is a monovalent organic residue. 

EP-A-242276 describes a process fcr crepanng such a 
metal-containing resin composition comorising reacting a 
mixture of: 

(A) an acid group-containing resin: 
10 (B) a metallic salt of a low-boiling organic acid, in 
which the metal is selected from those having 2 or 
more valences and a lesser ionization tendency tnan 
those of alkali metals; and 

fC) a high-boiling organic monobasic acid: 
15 at an elevated temperature while removing the formed low- 
boiling organic basic acid out of the system. 

US-A-2430925 discloses a pest-control composition 
comprising stabilised rosin amine or a co-ordinate ccvalent 
metal salt thereof dispersed i n kerosme, gasoline, ben- 
20 zene, alcchol, acetone, water or Dine oil. The composition 
is stated to be oarticularly effective as a fungicide. The 
composition can be added to marine paint containing a 
dehyd roab i ety 1 ami ne complex of copper acetate. 



25 which is a long-chain (12 to 18 carbon atoms'; linear 
aliphatic primary amine or salt thereof. JP-A-54-1 1 0322 
describes certain long-chain (12 to 18 carbon atoms) linear 
aliphatic secondary and tertiary amines as marine antifoul- 
ing agents. 

30 US-A-4675051 describes a marine antifouling oaint 

which is gradually dissolved in seawater and which com- 
prises a binder which is a resin produced by the reaction 
of rosin and an aliphatic polyamine containing at least one 



JP-A-54-64623 describes a marine antifouling biocide 
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carboxy 1 i c-aci c'-functional polymer of equivalent weight 240 
to 600. A oreferred acid-functional polymer is an addition 
copolymer of one or more olefinically unsaturated acids or 
anhydrides, for example acrylic acid, methacrylic acid, 
5 maleic acic ; maleic anhydride, fumaric acid, itacomc acid 
or iiaccnic anhydride, vinyl benzoic acid (for example p- 
vinyl benzoic acid) ; 2-butencic acid or beta-car boxy-ethy 1 
aery 1 ate cr methac r y 1 ate , with at least one olefinically 
unsaturated comonomer. Copolymers of methacrylic acid or 

10 acrylic acid are preferred. (The oreferred equivalent 

weignt cf 240 to 600 corresponds zc an acrylic acid content 
of 14.3 to 35.85S by weight and a methacrylic acid content 
of 16.7 to 41.7% by weight). The acid monomer is Drefer- 
abl y copolymer ised with one cr mere comonomers which are 

15 unreactive with acid groups, for examole acrylic cr meth- 
acrylic esters such as methyl acrylate, methyl methacry- 
late ; ethyl acrylate, butyl acrylate or 2-ethylhexyl 
methacry 1 ate , styrene, aery 1 oni t r i 1 e , vinyl acetate, vinyl 
butyra^e. vinyl chloride, or vinyl pyridine. Tercclymers 

20 may be oreferred, for example methyl methacrylate or ethyl 
methacry 1 ate , which tend tc form a hard film, can be used 
in conjunction with an acrylate such as ethyl acrylate or 
particularly an alkyl acrylate of 2 to 8 carbon atoms in 
the alkyl moi ety such as butyl aery 1 aie . which helps to 

25 form a more flexible film. Such an acid polymer preferably 
has a molecular weight of 1,000 to 100,000. The eauivalent 
weight of the acid polymer (calculated as acid groups) is 
mosz preferably 300 tc 440, equivalent to an acrylic acid 
or methacrylic acid content of about 20 to 30% by weight. 

30 Alternative carboxylic acid-functional pol ymers are 

al kyd resi ns . 

Alternative acid-functional polymers are polymers 
containing sulphcnic acid, phosphonic acid or phosphoric 
acid (acid phosphate) groups. If alternative acid groups 
35 are used they are also preferably present in an adcition 
polymer, for example an addition copolymer of an olefini- 
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at least 8, for example 12 to 20, carbon atoms, for example 
launc, stearic. oleic, linoleic, ncinoleic or 12- 
hydroxvstearic acid: al ternat i ve carboxyl ic acids include 
benzoic, salicylic, nitrobenzene. chl oroacet i c , riichloro- 
5 acetic or chlorobenzoic acic. The acid can be a mixture of 
carboxyl ic acids such as the mixed aliphatic carboxylic 
acids sold as naphthenic acic or vers at ic aci d : or a 
mixture of acids derived from a natural fat or oil. 
Al ternat i ve aci ds incluae tol uenesul phoni c , be t a- nap h- 
10 thalenesulDhonic, p- chloro benzenes ulphonic. dimethyidithio- 
carbami c and d i ethy 1 d i th i ocarbam i c ac i d . 



The base re sin, metallic salt and high-boiling acid 
are generally reacted at a temoerature above the boiling 
point of the low-boiling acid but below the boiling point 

15 of the high-boiling acic to form the hydrolysable resin. 
The reaction is preferably carried out in an organic 
solvent, for examDle a hydrocarbon such as xylene or 
tr i methyl benzene . a ketone such as methyl i soamy 1 k etone or 
an este r such as buty 1 acetate . ethoxy ethyl acetate or 

20 methoxyp ropy 1 acetate . 



The amine used in the coati ng compos i ti on is substan- 
ti al 1 y non-vol ati le at ambient temperature ( 20°C ) and 
standard pressure. Preferably, it has a boiling point of 
at least 200°C. most preferably at least 250°C. The amine 

25 is preferably a mono ami ne and is pref erab 1 y a primary 
ami ne, although a secondary or tertiary ami ne can be used . 
The amine preferably includes at least one organic group 
contai ni ng at 1 east 1 0 carbon atoms . more pref erab 1 y 1 2 to 
20 carbon atoms. Such amines generally have the advantage 

3 0 that they are toxi c to mari ne organ i sms . The ami ne can for 
example be a di terpene-deri ved amine of the formula: 

R 2 

R - N - R° 

where R 1 is a monoval ent hydrocarbon group derived from a 

2 3 

35 diterpene and R and R are each i ndeDendent 1 y hydrogen, an 
al kyl group having 1 to 18 car do n atoms or an aryl grouo 



WO <M/1554<> 




r z 



WO 91/15546 PCI7GB91/00561 

8 

lysable resin binder is preoared in an organic solvent the 
resin solution can be used directly in preparing the paint. 
It can optionally be diluted by further solvent, preferably 
selected from the solvents listed above. 

5 The non-volatile amine has the advantage that: it 

reduces the viscosity of solutions of the hydrolysable 
resin in organic solvents such as those listed aoove . The 
amine is believed tc react at least in part to form a co- 
ordination comolex with the metal M in the hydrolysable 

10 resin. In the co-ordination complex the metal to may be co- 
ordinately bonded both to the amine as ligand and to an 
anion, for example a carboxylate anion, acting as organic 
acid residue R. For those metals which form coloured 

hydrolysable resin solutions complex formation can be seen 

15 by a colour change. Solutions of hydrolysable resin in 
which the metal M is copper, for example, are generally 
green in the absence of amine but change colour to blue 
when the amine is added. The amine can reduce the vis- 
cosity of the hydrolysable resin solution by a factor of up 

20 to 4. The amine can thus be used with hydrolysable resin 
solutions which without amine are too viscous to form the 
basis of a sprayabls paint, that is hydrolysable resin 
solutions which have an increased resin content. For 
example, the amine can be added to hydrolysable resin 

25 solutions having a resin content of 30 to 35 per cent by 
volume to produce solutions whose viscosity is equal to 
that of hydrolysable resin solutions without amine having a 
resin content of 25 tc 30 per cent by volume. Moreover, 
since the amine is non-volatile it also directly increases 

30 the non-volatile content of the coating composition. There 
has been recent pressure for the use of a reduced content 
of volatile organic solvent in various types of coating 
compos i t i ons . 

The proportion of hydrolysable resin to amine in the 
35 coating composition is preferably from 98:2 to 10:90 by 
volume, most preferably from 90:10 to 30:70. Amines having 
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bamate, cucrous ethylene b i s ( d i th i oc a r bamate ) an: zinc 
ethylene bis( dithiocaroamaie ) . These sparingly soluble 
pigments which are copper and zinc comoounas are generally 
also marine biocides. Tne sparingly soluble metalliferous 
5 Pigments produce water-soluble metal comDOunds or reaction 
witn seawater so that the pigment particles do nci survive 
at the Daint surface. Mixtures of sparingly soluble 

pigments can be used, for example cuprous oxide, cuprous 
thiocyanate or zinc ethylene b i s i d i th i ocar bamate i . which 
10 are highly effective biocidal pigments, can be mixed witn 
zinc oxide, which is less effective as a biccice but 
dissolves slightly more rapidly in seawaier. 

The paint composition can additionally or alternative- 
ly contain a pigment which is not reactive with seawater 

15 and may be highly insoluble in seawater (solubility below 
0.5 part per million by weight) such as titanium dioxide or 
ferric oxide or an organic pigment such as a ohtha 1 ocyani ne 
pigment. Such highly insoluble pigments are preferably 

used at less than 40% by weight of the total pigment 

20 component of the oaint ; most preferably less than 20%. 

The anti-fouling paint can also contain a ncn-netal- 
liferous biocide fcr marine organisms, for example ;etra- 
methyl thiuram disulphide, methylene bi s { thi ocyana-e ) , 
cactan, a substituted i sothi azol one , fcr example as des- 
25 cribed in GB-A- 1 575226 , or 2-methy 1 th i o-4- z- but y ; ami no™ 6- 
cyclooropylamino-s-triazine. 

The invention is illustrated by the following 
Examp 1 es : 

Examples 1 to 4 

30 A 28.9% by volume solution A in a 4:1 xy 1 ene : outano 1 

mixture of a hydrolysable resin based on a methacry lie acid 
coDolymer with acrylate and methacrylate esters, in which 
the pendent carboxylic grouos derived from the methacry! ic 
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different h y d ro 1 ysab 1 e resin solutions, each being acrylic 
resins containing pendent groups of the form: 



0 0 y 

-C-O-Cu-O-C-R ] 

r 

5 The viscosities after mixing are shown in Table 2. The 
hydrolysable resin solution B of Examples 5 to 8 had a 
solids content of 27.6% by volume and the solution C of 
Examples 9 to 1 2 a solids content of 29.5% by volume. 



Table 2 



1 0 Examp 1 e No 
(E ) 

e 

1 5 7 
8 



Mixing Ratio 

1 00 ; 0 
80:20 
60 :40 
40 : 60 
20 : 80 



So 1 i ds Content 
% by vol ume 
27 . 6 
32 . 3 
38 . 9 
48 . 8 
65 . 6 



V i scos i ty 
i n mPa s 

240 

1 00 

too 

260 
290 



20 



( C ) 

9 
10 
1 1 
1 2 



1 CO : 0 
80 : 20 
60 :40 
40:60 
20 : 80 



29 . 5 
34.3 
41 . 0 
5 1.1 
57.6 



260 
1 1 0 
1 2 0 
1 80 
280 



Examples 13 to 21 



Hydrolysable resin solution (A, B or C above), pigment 
and Rosin Amine D were mixed by conventional paint mixing 
25 technology in a high-speed disperser to form paints of the 
compositions shown in Table 3 (amounts of ingredients in % 
by we i ght ) . 

The paints of Examples 13 to 21 were applied to primed 
steel panels and were immersed in seawater in an area rich 
30 in marine fouling. After 12 months 1 immersion they 
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wherein R represents a mcnova 1 ent organic residue linked 
through a carbon atom. 



3. An antirouling coating composition accorcing to 

claim 4, characterised in that tne monocasic organic acid 

5 residue R is the residue of an aliphatic carbcxyl -c acid 
having at least 8 carbon atoms. 

6 • An anti-Foul ing coating compos 1 o i on according to 

any of claims 1 to 5 ; characterised in that the suostan- 
tially non-volatile amine induces at least one organic 
10 group having at least 10 carbon atoms. 

7. An antifouling coating composition accorcing to 
claim c ? characteri sea in that the said organic group 
having at least 10 carbon atoms is derived from a di ter- 
pens . 



An antifouling coating composition according to 
claim 6. characterised in that the substantially non- 
volatile amine is an aliphatic amine containing an organic 
group of 12 to 20 carbon atoms. 



9. An antifouling coating composition acccrcing to 
2C any cf claims 1 to 8 ? characterised in that the proportion 

of hydrolysable resin to amine in the coating composition 
is from 90:10 to 30:70 by volume. 

10. An antifouling coating comcosition accorcing to 
any cf claims 1 to 9. characterised in that the amine is 

25 present at least partly as a ligand in a co-ordination 
complex with the metal M in the hydrolysable resin. 

11. An antifouling coating composition according to 
any of claims 1 to 10. characterised in that it contains a 
pigment which is a cooper or zinc compound having a solu- 

30 bility in seawater of from 0.5 to 100 parts per million by 
we i gh t . 
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